Abstract Recent years have seen increased engagement amongst health economists with the capability approach developed by Amartya Sen and others. This paper focuses on the capability approach in relation to the evaluative space used for analysis within health economics. It considers the opportunities that the capability approach offers in extending this space, but also the methodological challenges associated with moving from the theoretical concepts to practical empirical applications. The paper then examines three 'families' of measures, Oxford Capability instruments (OxCap), Adult Social Care Outcome Toolkit (ASCOT) and ICEpop CAPability (ICECAP), in terms of the methodological choices made in each case. The paper concludes by discussing some of the broader issues involved in making use of the capability approach in health economics. It also suggests that continued exploration of the impact of different methodological choices will be important in moving forward.
Introduction
The capability approach is associated with a large body of work generated by Amartya Sen and others. [1] [2] [3] [4] [5] [6] that aims to change the focus of evaluation from utility (happiness) to functionings and capabilities [2] . These functionings and capabilities are seen as a person's ability to be and to do things that they have reason to value [2] . A concern with capabilities can be used both in advocating and evaluating social policies. The approach has generated work on health justice [7] , evaluating health interventions [8, 9] and capturing patient experience [10] . This paper, however, is restricted to the application of the approach within health economics.
Health economics has long made use, albeit restricted, of the capability approach [11, 12] . Justifications for adopting the, now standard, extra-welfarist approach were clearly influenced by Sen's critique of welfarism [12] [13] [14] . The extra-welfarist approach allows the inclusion of nonutility information (i.e. going beyond preferences/happiness/satisfaction) through characteristics of people [14] , which in practice has meant focusing on health-related functionings [11] operationalised generally through quality-adjusted life-years (QALYs) that combine information on length and health status.
Some health economists have, however, argued for greater use of the capability approach [11, [15] [16] [17] [18] , in part because it can, potentially, ''provide a richer evaluative space enabling improved evaluation of many interventions'' (Coast et al [19] , p. 667). This paper focuses on the development of capability measures for use in economic evaluation and health economics more generally. The paper continues by exploring the opportunities for generating this richer evaluative space, the methodological challenges involved and the progress that has been made. The discussion outlines some broader challenges that remain in applying the capability approach within health economics.
Opportunities
Although some work has attempted to justify the QALY as a full interpretation of Sen's work [20, 21] , this misses a potential advantage of the approach in its extension of the informational or evaluative space used in determining whether one intervention or policy is more beneficial than another [19] . Relative to current practice in health economics, this extension of the evaluative space can be seen as extending it beyond utility (if compared with the standard welfarist approach, as in most of Sen's writings [2] ) or as extending it beyond health (if compared with the usual interpretation of the extra-welfarist approach [11] ). The capability approach potentially alters the focus in two ways.
First, the intrinsically multi-dimensional nature of the capability approach [2] shifts the concern towards a broader set of outcomes. This is important for many evaluations that fall under the 'health' banner in policy terms but where outputs are not solely health related. Public health interventions provide a good example, where health may be one concern but others might include impacts on anti-social behaviour (e.g. alcohol-reduction schemes) or on the ability to pursue educational objectives (e.g. policies to reduce teenage pregnancy). Social care interventions, too, may lead to changes in how a person can live their lives, but do not directly impact on health (e.g. the provision of a wheelchair to those with impaired mobility may significantly enhance capability without improving health); again, a broader focus may better capture benefits from interventions.
Second, the capability approach shifts the focus away from achieved functionings towards the freedom that a person has in their lives to achieve different aspects of well-being. This is important because a person's ability to be or do something in life may be of value even if they choose not to take up that capability. A focus on capability also avoids misinterpreting measured lack of functionings as a poor outcome when that level of functioning is chosen by an individual for whom a higher level of functioning is possible. For example one person at the end of life may be better able to alleviate pain by going into a hospice but may choose to remain at home with family; because of the lack of availability of such care in some locations another individual may not have this capability to be free of pain.
There is some institutional acknowledgement of the opportunities inherent in this approach in the UK in the current stances of both the National Institute for Health and Care Excellence and the Social Care Institute for Excellence. Both of these organisations recommend for social care the possibility of using two of the three capability measures that will be examined in detail in this paper [22, 23] .
Challenges
There is no single way in which to operationalise the capability approach [2, 24] and Sen's view is that different ways of both measuring and valuing capability and/or functioning can be consistent with the broad framework [2] . Whilst some have seen this as a hindrance [24] (in part because of the lack of 'user friendliness' of the approach [4, 6] ), others view it as an advantage, and perhaps Sen's stance on this issue should not be seen as surprising; after all, there have been many interpretations of utility over the years [25, 26] . Nevertheless, a key challenge for applying the approach in health economics relates to how it could and/or should be interpreted and used for enhancing resource allocation decisions. Crucial questions relate to both the measurement and valuation of capabilities.
Methodological Challenges in Measurement
Although there is openness to different means of identifying capabilities, researchers clearly need to defend their choice of method and ensure that the process of capability selection is rigorous and transparent. Choices need to be justified in a number of areas.
Capabilities or Functionings?
Within the general capability approach there is a distinction between capability (what I am able to do or be) and achieved functioning (what I actually do or am) [2] . The question of how best to capture capability, however, is still uncertain. The main method that has been used to date has been to ''preface questions about functionings with terms such as 'can' and 'are able to''' (Coast et al [19] , p. 668), but there has been little research as yet on the extent that people pay attention to the terminology and thus whether this wording produces anything materially different from asking about functionings. Some qualitative work, however, provides evidence that some people distinguish between the two [27, 28] .
Participatory Methods or a Definitive List of Capabilities?
There has been disagreement within the capability approach about how capabilities should be specified: whether there should be a single capability list for use in all contexts or whether each context requires a different list.
Nussbaum has argued that Sen should endorse a definitive list of capabilities [3] and has developed her own list of central capabilities as a theory of social justice, at a highly abstract level. Others have sided with Sen in opposing a definitive list [4, 6, 29] ; even with context-specific lists there are some who have focused on expert-led approaches [30] and others who have recommended more participatory approaches [31] that involve finding out from the relevant communities about important capabilities. There are arguments for and against both expert-led and participatory approaches. Expert-led approaches guard against bias stemming from adaptation. (Adaptation is considered important by Sen in critiquing the utility approach, as those who have adapted to a particular state, for example of poverty, may overestimate the value of their current state and thus underestimate the value of an improvement in that state.). Expert-led approaches avoid the problem of people not being able to envisage themselves as having the opportunity to achieve a valuable functioning and thus not reporting it as something to strive for. Expert-led approaches are, however, open to the charge of paternalism. Standpoint theory asserts that those who are marginalised or suppressed are privileged with the greatest understanding of their experience [32] . Participatory techniques that develop an understanding of the population group may ensure greater relevance and meaningfulness of attributes to respondents [33] . An alternative option is to try to combine expert-led and participatory approaches to obtain the best of both approaches [34] .
Truly 'Objective' or Perceived Capabilities?
The capability approach focuses on objective capabilities in the sense that they should be determined through impartial assessment [35] in part to avoid problems associated with adaptation [36] . The possibility of measuring complex capabilities (e.g. around relationships or selfrespect) objectively is unknown, however, given that impartial observers may not have sufficient knowledge to fully judge a person's capability and that 'impartiality' may be difficult to achieve. If a person does assess their own capability or, indeed, if others are to assess it for them, it is important to use terminology that is meaningful to those completing the assessment.
Methodological Choices in Valuation
Valuation choices also need to be explored and justified within the capability approach, particularly given the vagueness of the theoretical framework in this respect.
Methods for Obtaining Social Values
There are still considerable uncertainties about the best methods for valuation within the capability approach. Sen acknowledges that as the capability approach is applied in different contexts there will be different choices about how, and what, weights (values) are attached to different capabilities [37] . At the conceptual level, he stresses that valuing is not the same thing as desiring or experiencing happiness [38] ; in terms of actual guidance on valuation, Sen merely asserts that values should be arrived at through ''reasoned consensus'' (Sen 1999 [38] , pp 78-79). It is not at all clear, however, how this might be achieved in practice.
An alternative approach draws on Cookson's re-interpretation of the QALY methodology as a form of capability; he highlights the possibility of using aggregations of individual societal valuations to arrive at a social value, which could then be examined in the light of deliberation and debate [20] . A second alternative is to value all capabilities equally or through simple averaged weights. An example of such an approach is the Human Development Index, which presents results as a single index with simple averaged weights [39] . A further alternative is not to attempt any combining across dimensions, although this may make a measure less useful for decision making.
Anchoring of Values
Much resource allocation in health economics has to contemplate issues of length of life as well as health or wellbeing. If capability measures are to assist in resource allocation decisions, this issue needs consideration. One option is to avoid combining these values; within a list such as Nussbaum's [3] , for example, Life would be one amongst a number of dimensions to be considered by decision makers. A second approach is to estimate society's willingness to trade between capability well-being and death, as done with the QALY approach (there between health and death), and to anchor a capability wellbeing measure at full capability and death. A third approach is to anchor capability well-being at full capability and no capability, and to assume that, with death, a person has no capability.
Progress
There has been rapid progress over the last 10 years in moving forward on capability measurement within health economics although much remains to be achieved. This section focuses on three of the most developed and used groups of measures: OxCap [34, 40, 41] , ASCOT [42, 43] and ICECAP [44] [45] [46] [47] . Attributes for these measures are shown in Table 1 .
The Oxford Capability instruments (OxCap) approach to capability measurement began in work by Anand et al. [40] which used secondary data from household and panel surveys to develop a 64 item questionnaire. To make the measure practical for evaluating public health interventions, Lorgelly et al. [34] used focus groups, factor analysis, pilot questionnaires and interviews to reduce the number of questions to 18 (OCAP-18). A more recent adjustment to Anand et al.'s work by Simon et al. [41] aimed to make the questionnaire suitable for evaluating capabilities in mental health interventions, although the resulting OxCap-MH is similar to OCAP-18.
The Adult Social Care Outcome Toolkit (ASCOT) was developed with the aim of capturing capability specifically in relation to social care. The ASCOT instrument began as the Older People's Utility Scale (OPUS) [43] and has evolved through four versions, with Sen's capability theory appearing only relatively late in its development [42, 48] .
The ICEpop CAPability (ICECAP) measures began with work by Grewal et al. [44] , who aimed initially to develop a measure of quality of life for older people that could cross health and social care. They found through qualitative analysis that it was the capability to achieve important functionings that was of particular relevance for older people within the UK and went on to develop a capability well-being measure with five attributes [44] . Subsequent work developed the five-attribute ICECAP-A measure for the adult population [46] and the seven-attribute ICECAP-SCM, a supportive care measure for use with people at the end of life [49] . For each measure, the developers started from first principles rather than adjusting existing measures.
The measures have varied in how they treat the question of capabilities versus functionings. Whilst Anand et al.'s [40] work originally focused on achieved functionings, both OCAP-18 and OxCap-MH questions were re-worded so that the capability of an individual and not their functioning levels was captured [34, 41] . All the ICECAP measures are also worded as capabilities rather than functionings. ASCOT works somewhat differently, with the highest level of each attribute emphasising capability and the remaining three levels reflecting levels of basic functioning [42] .
The measures also vary in the basis for the capabilities evaluated. Whilst the identification of attributes for the OxCap has been expert led, the ICECAP and ASCOT instruments were developed through participatory methods (in-depth qualitative work with representatives of the relevant populations). Guided by and aligning to Nussbaum's central capabilities [3] , Anand et al. [40] drew on existing questions from the British Household Panel Survey to assess capability well-being, with later OxCap versions evolving from that initial list. In contrast, both ASCOT and ICECAP started from the need to go beyond health in evaluation, with the move to capability coming later; ICECAP, in particular, drew on themes from the qualitative work to make the link with the capability approach [44] . The participatory approach used within ICECAP also shows the differences that are obtained by focusing on particular groups in the population; although ICECAP-A and ICECAP-O are similar in many ways, they show differences particularly around the 'achievement' (ICECAP-A) and 'role' (ICECAP-O) attributes [44, 46] , with some evidence that the older population struggle with the 'achievement' attribute of ICECAP-A because of associations with employment [27] .
All three approaches to capability measurement focused on measuring perceived capabilities, although the ASCOT measure has versions for use with proxies. For the ICE-CAP-SCM, current work is exploring completion of the measure by different groups [50] , aiming to understand issues of adaptation and develop means of enhancing 'objectivity'.
There are further differences between the measures in terms of valuation although none has used deliberative approaches, which focus on democratic discussion and informed debate. ICECAP and ASCOT both used bestworst scaling (BWS) [51] to obtain aggregate social values, whilst OxCap assumed equal values for each capability indicator on the measure, albeit calculated with different numerical methods across the different versions [41] . Simon et al. argue that a core motivation for using the capability approach is its multi-dimensional nature and hence generating a single score for capability well-being, reflecting population preferences, is ''conceptually in tension with the original capability approach'' (Simon et al. [41] , p 195). They view this as potentially restricting the Stability ''being able to feel settled and secure'' Attachment ''being able to have love, friendship and support'' Autonomy ''being able to be independent'' Achievement ''being able to achieve and progress'' Enjoyment opportunities that the capability approach offers in terms of policy making and instead aim to provide additional multidimensional information to decision makers, to enhance a process that would otherwise rely solely on QALYs. There is a risk, however, that given relatively complex unweighted information offered alongside a more precisely and technically packaged QALY result, decision makers will tend to rely on the latter. Possibly for this reason, developers of the other two measures generated weights for the different capabilities within their measures, ASCOT from both social care and general populations [42] , and ICECAP from the general population [45, 47] . Coast et al. [45] have argued that BWS is appropriate for the capability approach as it represents values rather than preference, given there is no trade-off between capabilities with BWS. Given the lack of weighting within the OxCap measures, the question of anchoring has not arisen. For ASCOT and ICECAP this issue has been approached differently, with ASCOT anchoring (using a time trade-off method) values at ideal social care-related quality of life and death (with values from -0.19 to 1) [42] , and the ICECAP measures anchoring between full and no capability [45, 47] .
Discussion
This paper has considered the application of the capability approach within health economics. It briefly outlined the approach and considered the opportunities that it provides within health economics, before examining the measurement challenges associated with using the approach in practice. The paper also explored current progress as well as distinctions between the available approaches.
All current approaches remain at a relatively early stage of development but there is increasing use of the measures both in research generally [52, 53] and specifically in assessments of cost effectiveness [54] [55] [56] [57] . Whilst there are now a number of measures offering potential for use in exploring the impact of interventions on capability, there remain important areas for future research. First, further research around the implications of using different approaches to the generation of both measurement systems and their valuation will be important in ensuring that the eventual application of the capability approach does not just latch onto the first viable measure and stifle further development [58] .
Second, although there is increasing evidence of validity for some capability instruments [48, 53, [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] , there is still very little evidence about sensitivity to change and the limited information is mixed [70] [71] [72] . Given that generic capability measures cover a greater informational spacethe entirety of a person's life (rather than just their health, for example)-it may be more difficult for such measures to show sensitivity to change. Such information is fundamental in ensuring that measures are able to distinguish between different interventions and thus help in decision making, although it is also important that the change that is noted is important to people. It is possible for measures to be sensitive to change without that change being valued. Information about the validity of measures does not seem to have been of concern within the more general capability literature, but it deserves more consideration. Certainly, for capability assessment to influence health and social care decision making, validity information is vital.
Third, research into how to use the capability approach in decision making has lagged behind work on generating measures. This is a clear area for future research that can build on work in a number of areas both from within health economics and outside. These include research into individual preferences for different equity considerations that has been conducted in relation to health and the QALY [73] [74] [75] [76] [77] [78] , research into community preferences that has attempted to guide principles for priority setting [79] [80] [81] and work on multi-dimensional poverty from within the economic development literature [82] . Whilst some researchers use capability measures in approaches that are almost identical to the standard extra-welfarist QALY approach [54, 55, 57] , research looking at alternatives that are more focused on equity/achieving minimum thresholds is also starting to appear [7, 8, 83] . This now includes the practical development of empirical methods for assessing sufficient capability (using the ICECAP measures and based on a minimum threshold) in an evaluative framework [83] , as well as purely conceptual work related to considering equality in terms of the extent to which health capability falls short of average or target levels [84] . Considerably more research of this type is, however, required.
The capability approach is intended to be a flexible framework and this is both its great strength and its great weakness. Any application of the approach will inevitably represent compromises between the philosophy and the practicalities of application. Each of the measures discussed above represents the totality of a number of different choices. The extent to which they remain faithful to the underlying philosophy will always be a matter for debate and some have disparaged these attempts as providing little in the way of conceptual advance [8] . It is our contention, however, that only by attempting to use the theory will we develop a better understanding of the advantages and disadvantages of different choices. One aspect that all these approaches have in common is that they do not hide behind an abstract conceptual paradigm and refuse to go further, and in that sense they all provide advances to the general thinking around the capability approach in health economics. Much exploration is still required, however, and cooperation and informed debate will help to advance the practical application of the capability approach as a distinct alternative in evaluation and to determine how the theory is most applicable in the context of health economics.
